1. Introduction {#sec0005}
===============

The growing popularity of mobile devices has led to the development of smart wearable technologies ([@bib0210]). Today, "smart wearable technologies" or "wearable devices" are widely available and have become increasingly popular, especially among young users. These devices, such as Fitbit, Smart Watches, etc., allow users to track and monitor physical activity, nutrition, health records, or sleeping habits. Recently, there has been a significant increase in the purchase and use of wearable devices; it has been estimated that the number of users in the US will grow from 45.8 million in 2018 to 67 million in 2022 ([@bib0710]). Academic and industry research has provided enough evidence that wearable devices are beneficial to their users as they can enhance users\' physical activity through monitoring progress, sending motivational notifications, providing social support, and using other tested techniques ([@bib0075]; [@bib0415]; [@bib0445]; [@bib0480]).

Despite the evident benefits of wearable devices for older generations, these devices are mainly appealing to young people. 17 % of US users are between 25--34, while only 3.3 % of users are 65 years of age or older ([@bib0710]). The number of older adults (age 65 and older) has been projected to rise from 46 million in 2016 to over 98 million by 2060, representing nearly 24 percent of the total population in the US ([@bib0550]). For older adults, being able to continue independent living is an important and critical issue. Wearable devices have the potential to help and support older adults' autonomy and improve the quality of their life by encouraging them to maintain a healthy lifestyle ([@bib0540]). Furthermore, wearable devices can be integrated with healthcare systems to provide physicians with accurate and up to date information about older adults' vital signs and activity levels ([@bib0255]; [@bib0410]). This integration can help in improving care for older patients and reduce their readmission rates.

The COVID-19 pandemic and its huge influence on the older population across the world shows that this population requires a high level of monitoring and care ([@bib0505]). Smart wearable devices can play a significant role in improving the monitoring and tracking older adults' health. However, past research in seniors' use of technology has shown that seniors' attitudes and adoption behavior are mostly impacted by their perceptions of the complexity and the deterioration of their mental and physical capabilities ([@bib0240]). To date, very few empirical studies have focused on the adoption of wearable devices among older adults, especially in terms of the complexity of wearable devices and the impact of seniors' age and cognition. Hence, there is a limited understanding of the effects of these elements and their influence on seniors' adoption behavior. Moreover, as stated by a recent article ([@bib0190]), in the current literature, there is still a lack of studying the behavior of vulnerable populations such as seniors. This study aims to fill this research gap by utilizing the complexity literature, aging theories, and well-being theories to investigate the role of cognitive age, perceived complexity, and subjective well-being of older adults in influencing their intention to use wearable devices.

Cognitive age refers to the individuals' self-perception of their age. In the IS literature, age has been mostly considered as the number of years from the birth of an individual (i.e. chronological age); nevertheless, studies have found that cognitive age is a better predictor of the behaviors of individuals, specifically among older adults (e.g. [@bib0275]). Moreover, it has been found that cognitive age impacts technology use among older adults; those who perceive themselves to belong to a younger age group are more interested in using high-tech products ([@bib0090]). Extending this literature, we focus on cognitive age to understand how it impacts the intention to use wearable devices among seniors. We suggest that older adults with lower cognitive age are more interested in using wearable devices.

Another important factor that might impact older adults' intention to use wearable devices is perceived complexity. Perceived complexity has been defined as "the degree to which an innovation is perceived as relatively difficult to understand and use" ([@bib0570]). Perceived complexity has been studied as an important barrier in using technology (e.g. [@bib0620]; [@bib0645]). Following the findings in the literature, we are proposing that the perceived complexity of working with wearable devices would negatively impact the intention to use them.

Finally, the last element which we consider in this study is subjective well-being. Subjective well-being (SWB) explains individuals' evaluations of their lives. SWB has been found to be an important goal in human lives; individuals evaluate their lives to be going well if they consider their SWB as positive ([@bib0165]; [@bib0600]). SWB has been extensively studied in the fields of health and psychology (e.g. [@bib0055]; [@bib0135]; [@bib0160]; [@bib0185]), and the literature has emphasized its importance in our lives, especially as we become older (e.g. [@bib0175]; [@bib0535]). According to the literature, SWB plays a role in technology adoption among older adults ([@bib0585]). Extending the current findings, we are interested in exploring the role of SWB in influencing the intention to use wearable devices among older adults. More specifically, we are suggesting that SWB impacts these two relationships: cognitive age-intention to use, and perceived complexity-intention to use.

In this study, we opted to use a mixed-methods approach by first analyzing a quantitative survey to test our hypotheses, which was followed by interviewing seniors who have not used a wearable device before. Seniors' adoption of technology is a relatively understudied domain with few studies focusing on seniors' use of technology in general and wearable devices in particular ([@bib0230]). Using mixed-methods allowed us to address this lack of research by triangulating our findings from the quantitative survey while helping us to understand the context and processes associated with using wearable technology ([@bib0045]; [@bib0140]). By conducting this study, we not only provide practical suggestions to enhance the development of wearable devices, but also, we contribute to technology adoption literature by integrating complexity literature and psychological research to investigate seniors' adoption of wearable devices. This investigation will help to improve our understanding of this important population.

The rest of this paper is organized as follows. The next section describes a background of key concepts and theories. We then present the research framework and hypotheses, and report the methodology, data analyses, and results. Finally, we conclude by highlighting the research and practice implications, acknowledging the limitations, and pointing to potential future directions.

2. Theoretical background {#sec0010}
=========================

2.1. Wearable devices and older adults {#sec0015}
--------------------------------------

In this study, the term "Wearable Devices" refers to the devices that will be physically attached to the users in order to monitor some aspects of their behaviors, such as their physical activity (number of steps, distance, calories burned, etc.) and their vital signs (heart rate, blood pressure, etc.) ([@bib0205]; [@bib0625]). Wearable devices are able to improve the quality of life by enhancing individuals' physical activity (e.g. [@bib0220]; [@bib0380]; [@bib0510]). These devices encourage the users to be more active by sending motivational notifications, comparing their statistics with their social peers, and other techniques, such as using systems of rewards and social interactions ([@bib0515]).

The increasing popularity of wearable devices has led to an emergent research area. However, the existing studies mostly focus on establishing the reliability and accuracy of wearable devices (e.g. [@bib0065]; [@bib0155]; [@bib0280]; [@bib0385]; [@bib0425]). In the current literature, very few studies have explored the factors influencing the use and adoption of wearable devices. For instance, [@bib0465] studied the role of perceived benefit and perceived risk in the adoption of wearable healthcare devices, and they found both elements play significant roles. In another study, [@bib0330] used the Technology Acceptance Model (TAM) to understand the adoption of smartwatches; they also considered the role of subcultural appeal and smartwatch cost. [@bib0545] identified elements such as social influence, trusting beliefs, and effort expectancy as the main drivers of intention to use wearable devices. [@bib0430] focused on consumers' concerns about their privacy and studied how these concerns impact use. However, there is still a lack of understanding of the most critical factors that impact seniors' intention to use these devices.

Wearable devices have numerous potential benefits, specifically for older adults. Despite calls to focus on older samples in technology adoption literature ([@bib0400]), this group still remains largely understudied. Moreover, there have been inconsistency in defining older adults and their age range in the literature ([@bib0230]). The retirement age is usually 60 or 65 across countries and according to reports, in many countries, including North America, older adults or seniors refer to individuals who are 65 or greater years old ([@bib0700]). In this study, to represent older adults, we also use 65 as the age threshold; since, this age group (65+) has been mostly used by research centers' reports (e.g. [@bib0525]; [@bib0605]), and current literature (e.g. [@bib0105]; [@bib0240]) to represent older adults; and individuals in this age group have been found to have a limited technology use compared to younger adults ([@bib0215]; [@bib0225]); hence, we believe it is important to focus on this age group and understand barriers in their technology, specifically, wearable device adoption.

Wearable devices track users' daily activities to understand their behaviors and improve them; for instance, if the user has been sitting longer than usual, the device would notify the user to get up and move, or they can help the user to improve their breathing pattern. In addition, these devices can send notifications to remind taking medications or attending appointments. Hence, they can help seniors to have independent and healthy lives. Despite the potential benefits for older adults, the adoption rate is still low among seniors ([@bib0395]). The review of pertinent literature in IS shows that very few studies have focused on the older adults as the potential users of wearable devices to better understand the elements that can increase use among this age group. Moreover, the limited literature in this domain either followed technology acceptance models (TAM, UTUAT) (e.g. [@bib0475]) or used qualitative methods to describe the adoption of technology among seniors (e.g. [@bib0005]). While current literature and theories exploring older adults' behavior have emphasized the important role of age (e.g. [@bib0190]; [@bib0275]; [@bib0720]), complexity perceptions (e.g. [@bib0120]; [@bib0520]), and subjective well-being in influencing seniors' behaviors ([@bib0115]; [@bib0235]) there is still a lack of understanding on the role of these factors in senior's behavior in the literature. In this study, we try to address this research gap. Specifically, few follow the complexity, cognitive load theory, and aging theories to explore the role of seniors' cognitive age, subjective well-being, and perceptions regarding the complexity of these devices, in terms of input data and output data, in their adoption behavior.

2.2. Complexity perception {#sec0020}
--------------------------

Complexity refers to the degree to which individuals perceive innovation to be difficult to use or understand ([@bib0570]). Following this definition, we define complexity as older adults' perceptions about the difficulties of using wearable devices. Cognitive complexity theory ([@bib0325]) explains the difficulties in accepting and adopting new technologies by considering the interaction between users and their devices. One critical concept that is being considered throughout the design of human-centered technologies is reducing the complexity and users' experienced cognitive load. Cognitive load has been defined as "the mental resources a person has available for solving problems or completing tasks at a given time" ([@bib0490]). Cognitive load theory ([@bib0665]) mainly discusses the limitations of human working memory capacity and suggests optimizing the design of tasks to efficiently use the limited capacity of human memory. This concept becomes more important in designing new technologies, specifically for older adults ([@bib0250]; [@bib0520]). Hence, in this study, we focus on the perceived complexity of wearable devices as an important element that impacts older adults' adoption intention. To better understand the role of perceived complexity, we consider it from two perspectives: 1: the complexity of working with the device in the initial setup, such as entering personal data (e.g. weight, height, age, etc.) and pairing the device with smartphones, and 2: the complexity of working with the device to read and interpret the results (e.g. steps taken, mileage walked, exercised, heart rate data, breathing pattern, etc.). We believe that understanding seniors' perceptions regarding the complexity of wearable devices in both input and output stages are very important, especially for developers; it will enable them to focus on specific concerns of seniors and make wearable devices more acceptable and easier to use among this specific age group.

2.3. Aging theories {#sec0025}
-------------------

Theories of psychological aging suggest that seniors experience challenges and limitations in their cognitive abilities ([@bib0350]). Because of these limitations, older adults face difficulties in using information technology applications ([@bib0035]). Three relevant aging theories are the resource, speed, and inhibition theory ([@bib0070]). Resource theory focuses on attentional capacity and explains the limitations older adults face in allocating the cognitive resources to a specific cognitive task ([@bib0315]). Speed theory suggests that aging reduces the information-processing speed, which leads to difficulties in cognitive functioning (e.g., [@bib0050]; [@bib0085]; [@bib0580]). Inhibition theory argues that aging is associated with impairments in the ability to filter and dismiss irrelevant information when focusing on a given task (e.g., [@bib0015]; [@bib0260]; [@bib0265]).

Following these theories, studies show that older adults face much greater difficulties in using new technologies when compared to younger users (e.g. [@bib0095]), which could be a result of having less cognitive resources, lower speed in information processing, and difficulties ignoring irrelevant information. It is thus harder for older adults to adapt to new technologies ([@bib0495]). Therefore, developers should put more effort into making IT applications simpler for this age group ([@bib0145]). Following the extant literature, we are interested in exploring whether the negative impact of aging on adopting new technology is also true for wearable devices. In this study, we consider "cognitive age" as a measure for understanding the impact of age on wearable device adoption. Cognitive age refers to individuals' perceptions of their age based on their looks, feelings, actions, and interests ([@bib0025]; [@bib0030]). According to aging research, most adults tend to perceive themselves younger than their chronological age ([@bib0320]); therefore, their behaviors cannot be predicted solely based on their chronological age ([@bib0275]; [@bib0405]). Therefore, researchers have suggested using cognitive age as the appropriate measure of older adults' age since it can better describe older adults' lifestyle (e.g. [@bib0290]), explain their decisions (e.g. [@bib0715]), and predict their behaviors, such as purchasing (e.g. [@bib0460]).

Furthermore, in the context of IT, cognitive age has been found to better represent users' age rather than chronological age ([@bib0090]; [@bib0195]; [@bib0240]; [@bib0275]). For instance, according to the literature, older adults who feel cognitively younger and not necessarily chronologically age younger, show more interest in using new technologies ([@bib0690]). Hence, in this study, we use cognitive age as the appropriate measure to understand the impact of age on using wearable devices.

3. Research model and hypotheses {#sec0030}
================================

[Fig. 1](#fig0005){ref-type="fig"} depicts our proposed research model which illustrates the impact of complexity perception and cognitive age on intention to use wearable devices. It also shows the moderating role of subjective wellbeing on these associations.Fig. 1Research Model.Fig. 1

3.1. Complexity and intention to use {#sec0035}
------------------------------------

Perceived complexity has been identified as an element that can demotivate individuals to use a technology/innovation (e.g., [@bib0435]; [@bib0645]). Following [@bib0655], we consider two perspectives for the perceived complexity of wearable devices: input complexity and output complexity. Input complexity refers to older adults' perceptions regarding the level of complexity in working with wearable devices to enter the input data (i.e. their personal information such as weight, age, etc.), and output complexity describes the perceptions about the complexity of working with the wearable device to read and interpret the output data (such as heart rate, the distance walked, sleeping habits, etc.). As we described, cognitive complexity theory emphasizes the limitations of human memory and how these limitations impact interests and abilities in performing complex activities ([@bib0325]). Applying cognitive complexity theories in different contexts, studies have shown that the perceived complexity of technology increases resistance and reduces individuals' adoption intention (e.g. [@bib0310]; [@bib0555]; [@bib0590]; [@bib0655]). For instance, human-computer interaction literature has shown that complex computer technologies will be adopted at lower rates (e.g. [@bib0305]; [@bib0450]; [@bib0500]; [@bib0660]). In other contexts, such as internet and mobile banking, perceived complexity has also been identified as a significant barrier (e.g. [@bib0365]). The deterring role of perceived complexity becomes more significant in seniors' adoption behavior since the limitations of human working memory increase with age ([@bib0250]; [@bib0520]). Following the literature and applying cognitive complexity theory, we consider perceived complexity as a deterrent element in seniors' adoption of wearable devices.H1Perceived complexity of wearable devices would reduce seniors' intention to use the device.

3.2. Cognitive age and intention to use {#sec0040}
---------------------------------------

Aging theories suggest that interest in experiencing new activities reduces with age (e.g. [@bib0095]) because older adults face greater limitations in their cognitive resources and information processing ([@bib0495]). As we described in the previous section, cognitive age has been found to better measure individuals' age and predict behaviors ([@bib0615]; [@bib0650]). Cognitive age refers to individuals' perceptions regarding their age level based on their feelings, looks, actions, and interests ([@bib0025]). Thus, following the literature, we consider individuals' cognitive age instead of their chronological age.

Current literature on cognitive age has shown that individuals with greater cognitive age are less efficient, have less attentional capacity, and process information more slowly (e.g., [@bib0720]). Following the aging theories, limitations in processing information deter older adults from experiencing new activities. Applying aging theories to the context of technology use, studies have found a negative relationship between cognitive age and technology use. For instance, in the context of Internet use, seniors with lower cognitive age have been found to be more interested and enthusiastic about using and learning a new technology (e.g. [@bib0200]). By extending the aging theories and current findings in cognitive age literature, we hypothesize that older adults with lower/greater cognitive age will be more/less interested in using wearable devices.H2Cognitive age is negatively associated with seniors' intention to use the device.

3.3. Subjective well-being {#sec0045}
--------------------------

Subjective well-being (SWB) is a psychological concept representing individuals' evaluations of their lives ([@bib0160]). SWB is usually considered to be one of the most important goals of individuals throughout their lives ([@bib0640]). Literature has shown that people consider SWB to be a more important factor in evaluating the quality of life than moral goodness or wealth factor ([@bib0100]; [@bib0165]; [@bib0335]). One of the most relevant interpretations of SWB belongs to [@bib0170], who defines it as "all of the various types of evaluations, both positive and negative, that people make of their lives" (p. 153). Following [@bib0370], we measure SWB through three first-order constructs: *agitation*, *attitude toward aging*, and *dissatisfaction*. Agitation describes anxiety and worries; attitude toward aging refers to individuals' perceptions of the changes in their lives as they age; and dissatisfaction measures how dissatisfied are individuals with their lives ([@bib0595]).

SWB has been extensively studied in the medical and psychological literature (e.g. [@bib0135]; [@bib0160]; [@bib0180]). Previous studies show that SWB plays a role in affecting people's tendencies in adopting technology (e.g. [@bib0585]). Current findings on SWB reveal that people with higher SWB show more passion for attaining future goals and giving meaning to their lives (e.g. [@bib0530]). Extending these findings, we suggest that in the context of wearable devices, SWB would influence the adoption of wearable devices in older adults by moderating the impacts of cognitive age and complexity on intention.

Lower levels of SWB mean that seniors have higher levels of stress and anxiety (i.e. agitation), have a negative attitude toward aging, and are also unsatisfied with their lives. Studies on technology literacy have extensively studied stress and anxiety as the main negative elements influencing attitudes toward technology and technology adoption ([@bib0635]; [@bib0375]). Moreover, individuals with higher levels of anxiety are found to react more adversely to uncertainty ([@bib0355]). The literature on older adults suggests that seniors with lower SWB have been found to react more intensely to stressful situations ([@bib0040]; [@bib0360]; [@bib0470]). Furthermore, studies have demonstrated that seniors who are not happy with their lives deal with greater physical and mental health problems ([@bib0610]; [@bib0730]). Following these findings, we hypothesize that seniors who have lower levels of SWB show more stress and would react more negatively to the unknown and stressful conditions; hence, the negative effects of their complexity perceptions on their use intention would become more significant. On the other hand, for older adults who have higher subjective well-being, the negative role of perceived complexity in reducing their intention would be less significant.H3SWB will positively moderate the relationship between perceived complexity and intention to use such that the negative relationship will become stronger (more negative) when subjective well-being is low.

As suggested by literature, lower levels of SWB increase the negative emotions and unfavorable reactions among individuals ([@bib0420]). Low SWB is an indicator that the person is experiencing stress and anxiety, has negative attitudes toward aging, and is not satisfied with his/her life ([@bib0370]). Thus, seniors with low levels of SWB would form more negative feelings around their age and will see aging as an obstacle in their lives. Building on these findings, we suggest that for seniors with lower levels of SWB, the negative impact of cognitive age on intention to use the wearable device would be more intense and on the other hand, when seniors have higher levels of SWB, the negative impact of cognitive age would become weaker.H4SWB will positively moderate the relationship between cognitive age and intention to use such that the negative relationship will become stronger (more negative) when SWB is low.

4. Methodology {#sec0050}
==============

There have been recent calls in Information Systems (IS) literature to use mixed-methods approach to generate meaningful insights in studying complex and underdeveloped contexts ([@bib0670]). To develop a multi-perspective understanding of wearable device adoption among seniors, we have opted to use the mixed-methods approach (combination of qualitative and quantitative methods). Participants in this study were all aged over 65. The study commenced by collecting data through an online survey to test the research model. We then conducted interviews with seniors to support our survey findings.

4.1. Quantitative study {#sec0055}
-----------------------

The quantitative study started by conducting a pilot test. We collected a sample of 50 responses from seniors (age greater than 65). The reliability and validity of the adapted measurement scales ([Table 1](#tbl0005){ref-type="table"} ) were checked. All scales' alpha, composite reliability, and average variance extracted (AVE) scores were greater than 0.7 and the expected factor loading structure was presented for most constructs. The "dissatisfaction" subconstruct had six items in the reference we used [@bib0370]; however, two of these items ("I often feel lonely", "I do not often see my friends and relatives") did not show significant loadings in our pilot test, we believe the reason is that these items are mostly reflecting the loneliness and not dissatisfaction. Therefore, in collecting data for hypotheses testing, we did not include these two items. Data were collected from 280 seniors, and the collected data were analyzed using SmartPLS 3.0 ([@bib0565]).Table 1Measurement Items.Table 1ConstructItemsResourceIntention to use device1. In the future, I intend to use a wearable device.\
2. In the future, I plan to use a wearable device.\
3. In the future, I predict that I would use a wearable device.([@bib0675])Perceived complexity([@bib0655])Perceived input complexity1. Working with a wearable device to enter the input data is complicated; it is difficult to understand how to input data in the setup stage.\
2. Using a wearable device involves too much time doing operations in the setup and initial data entry stage.\
3. In the setup stage, it takes too long to learn how to enter the input data into a wearable device to make it worth the effort.\
4. Working with a wearable device in the initial setup stage (to enter the input data) is so complicated.Perceived output complexity1. Working with a wearable device to read the output data is complicated; it is difficult to understand how to read and interpret data.\
2. Using a wearable device involves too much time doing operations in the output stage (to read and interpret data)\
3. It takes too long to learn how to read the output data from a wearable device to make it worth the effort.\
4. Working with a wearable device in the output stage (to read the output data) is so complicated.Cognitive agePlease specify which age group (20 s, 30 s, 40 s, 50 s, 60 s, 70 s, 80 s, 90 s) you FEEL you really belong to regardless of your chronological age (the date of birth age)?\
1. I FEEL as though I am in my...\
2. I LOOK as though I am in my...\
3. I DO most things as though I were in my...\
4. My INTERESTS are mostly those of a person in his/her...([@bib0030])Subjective well-being (all items were revered to measure positive well-being)([@bib0370])Agitation1. Little things bother me more this year.\
2. I sometimes worry so much that I can\'t sleep.\
3. I get mad more than I used to.\
4. I am afraid of a lot of things.\
5. I take things hard.Negative attitude toward aging1. Things keep getting worse as I get older.\
2. I do not have as much energy as I had last year.\
3. As I get older, I am less useful.\
4. As I get older, things are worse than I thought they would be.\
5. I am not as happy now as I was when I was younger. \*Dissatisfaction1. I am not satisfied with my life.\
2. I have a lot to be sad about.\
3. Life is hard for me most of the time.\
4. I sometimes feel that life isn\'t worth living.[^1]

### 4.1.1. Participants and procedure {#sec0060}

We collected data through an online survey, which was distributed to North American seniors (age 65 years and above). We targeted seniors who are aware of wearable devices, how it functions, and have some experiences in using the device in the past. We sent the survey to 600 seniors and obtained 280 valid responses (response rate:46 percent), which included 143 male, and 137 female. Out of the sample, 38.5 % had a high school degree, 36.7 % had a college diploma, 7.5 % had a bachelor's degree, and 16.7 % had a graduate degree. Regarding the use of the device, 75 % of respondents had low amount of experience, 11 % had some experiences, and 14 % had a high to very high amount of experience in using wearable devices.

### 4.1.2. Measurement {#sec0065}

We adapted the measurement items from well-established scales in the literature ([Table 1](#tbl0005){ref-type="table"}). All items were measured on a 7-point Likert scale. SWB and perceived complexity were operationalized as second-order formative constructs, which support their conceptualization and operationalization in previous literature. All other constructs were measured as reflective. We also controlled for the impact of demographic factors, including users' gender, education level, and experience in using wearable devices. [Fig. 1](#fig0005){ref-type="fig"} depicts our proposed research model.

4.2. Qualitative study {#sec0070}
----------------------

While the quantitative component of this study employed the general theories associated with aging to examine the effect of complexity and cognitive age on the use of wearable devices, it does not consider the contextual characteristics of wearable device use, and does not provide insights into the cognitive processes that govern the interactions between cognitive age, complexity, and subjective well-being that influence the use of wearable devices. Therefore, we followed our quantitative study with a qualitative study that focuses on contextualizing our quantitative findings and explaining the socio-cognitive processes that underlie the effects of the study constructs. Mixed-methods approach (sequential Quantitative → Qualitative) can enable us to triangulate findings from both quantitative and qualitative studies and develop a multi-perspective understanding of wearable device adoption among seniors.

Participants in this study were male and female seniors (age 65 and up) living in Ontario, Canada and in California, USA, who have not used any wearable devices before. Participants were recruited by direct advertising in a local paper and from local seniors' centers. Forty-four participants were recruited and in total, we conducted eighty-eight (88) interviews before and after using wearable devices (here Fitbit). Specifically, we conducted two interviews for each participant: one interview before using Fitbit and one interview after using it. [Table 2](#tbl0010){ref-type="table"} below describes the demographics of the participants.Table 2Participants' Demographics.Table 2DimensionCategoryNumberMale65--69 years old1170--75 years old9Female65--69 years old1470--75 years old10IncomeLess than \$30,00019\$30,000--\$50,0001250,000--70,00010More than 70,0003

### 4.2.1. Data collection and analysis {#sec0075}

Data were collected in phases and from different sources. At *phase 1*, we conducted semi-structured interviews with individual participants. The interview questions focused on current level of activity, exercise routine, perceptions of wearable devices, and potential use of wearable devices. After the interview, we provided each of the participants with a wearable device ("Fitbit") and asked them to keep it on all the time for one week.

At *phase 2* (one week after the first interview), we conducted a second interview. The second interview focused on whether seniors' perceptions of wearable devices had changed after use. Collected interview data were transcribed and anonymized for further analysis.

To enhance the reliability and validity of the qualitative study, verification methods ([@bib0455]; [@bib0685]) were implemented by: (1) Employing purposive sampling to make sure that participants who were sampled covered the whole range of wearable device users in terms of behavior and demographics. In this case, interviews were planned to contain a representative sample of seniors from 65 to 75 years old of both genders and of different income levels; (2) Carrying out data collection and analysis simultaneously. The outcome of one interview was used to drive subsequent interviews, creating an iterative process to make sure that all themes were covered; (3) Findings of the analysis were discussed with participants to refine the outcomes; and (4) An audit trail was maintained throughout data collection and analysis.

The interview transcriptions were reviewed by one of the researchers to verify their accuracy. They were coded by two independent researchers. Differences between coders were resolved through discussions. Analysis was conducted using thematic analysis ([@bib0060]). The themes used in the analysis were based on the theoretical model constructs (input/output complexity, SWB, and cognitive age). In addition to these constructs, we looked for other themes that can help in understanding the context of the quantitative findings. The results of the qualitative study are used to triangulate and explain the quantitative results.

5. Results {#sec0080}
==========

5.1. Quantitative study results {#sec0085}
-------------------------------

The proposed model was tested using PLS techniques with Smart PLS 3.2 ([@bib0565]) and bootstrapping with 1000 re-samples ([@bib0245]). First, we assessed the validity and reliability of the measurement model. [Table 3](#tbl0015){ref-type="table"} shows the values for Cronbach's alpha, composite reliability (CR), and average variance extracted (AVE). As demonstrated in this table, the results showed reasonable convergent validity (alpha and CR over 0.7 and AVE over 0.5), and discriminant validity (square root of AVE larger than correlations). [Table 4](#tbl0020){ref-type="table"} shows the loadings and cross-loadings. All items except one (marked with star in [Table 1](#tbl0005){ref-type="table"}) loaded nicely on their relevant construct. One item of attitude toward aging cross-loaded on dissatisfaction; this likely happened because of the phrase "I am not happy" in this item. This item was dropped from subsequent analysis. To test the potential presence of common method bias, we followed several procedures. First, we performed Herman's single factor test; according to the results, 5 factors accounted for 70 % of the variance and no single factor described more than 30 % of the variance. Following the recommendation by [@bib0345], we also conducted a full collinearity test in SmartPLS; the result showed that all VIFs (factor level) are lower than 3.3. Thus, we can assume that common method bias is not part of our model.Table 3Reliability and Discriminant Validity.Table 3ConstructαCRAVE1234561. Agitation0.8010.8620.557**0.746**2. Attitude Toward Aging0.8050.8650.5640.6**0.751**3. Dissatisfaction0.7930.8650.6170.5960.67**0.785**4. Input Complexity0.9160.9410.8−0.229−0.273−0.207**0.895**5. Intention to use0.9820.9880.965−0.0020.0300.049−0.477**0.982**6. Output complexity0.9430.9590.855−0.232−0.321−0.2280.790−0.492**0.925**[^2]Table 4Cross-Loadings.Table 4![](fx1_lrg.gif)[^3]

After assuring the reasonableness of the measurement model, we tested the structural model. [Fig. 2](#fig0010){ref-type="fig"} shows the results of testing the structural model. As it is shown in this figure, one of our hypotheses (H1) was supported; however, H2 and H3 were not supported. The results regarding the moderation effect of SWB on the relationship between cognitive age and intention (H4) were surprising. We hypothesized a positive moderation; however, the results showed that there is a negative moderation. This means that when seniors consider their well-being as not good (low SWB) and they perceive their age to be relatively old (higher cognitive age) and they are actually more interested in using wearable devices. Additionally, when they consider their SWB as high, cognitive age does negatively impact their intention. That is an interesting finding, which will be explained in detail in the discussion. Among control variables, gender and experience had positive and significant impacts on intention. Female users as well as those who have the experience of working with devices showed more interest in using the devices in future.Fig. 2The Structural Model.Notes: \**p* \< 0.05; \*\**p* \< 0.01; \*\*\**p* \< 0.001.Fig. 2

### 5.1.1. Post-hoc analyses {#sec0090}

To shed more light on quantitative findings, we performed several post-hoc analyses. First, we considered the possibility that there might be differences between users' perceptions regarding the complexity of entering data into the wearable device (i.e. input complexity) and reading the results from the device (i.e. output complexity). To investigate this, we checked the direct relationship between input complexity and intention to use the device, and between output complexity and intention to use the device. The results of this test showed that only users' perception about *output complexity* (reading data and interpreting it from the device) is demotivating, and there was no significant relationship between input complexity and intention to use the device. This is an interesting finding that can provide insights for developers of these devices.

Second, in order to better understand the moderation effects, we used common moderation plotting techniques. [Fig. 3](#fig0015){ref-type="fig"} shows the interaction plot. As SWB changes from high to low, the negative relationship between cognitive age and intention becomes less negative. It shows that cognitive age reduces intention only for high values of SWB, and this negative relationship becomes less negative as SWB decreases. For low values of SWB (smaller than one standard deviation below the mean), the relationship becomes positive. This means that older adults' cognitive age negatively affects their use intention only when older adults' SWB is high (equal to the mean of SWB in the sample or higher). However, when they are not happy with their well-being (SWB lower than one standard deviation below the mean), as they perceive themselves to be older, they become even more interested in using wearable devices. This is a surprising result which shows that older adults who have low SWB are probably afraid of losing their physical abilities, and this fear is stronger when they also see themselves older (low cognitive age). Therefore, they show more interest in using devices, as they think that using devices can help them to improve their situation.Fig. 3Interaction plot.Fig. 3

Finally, we conducted another post-hoc to compare cognitive age and chronological age and assess whether using chronological age instead of cognitive age may result in different findings. Among our respondents, the average chronological age was 71 and the average cognitive age was 54. By including chronological age in the model, the impact of chronological age on intention to use was not significant (similar to the model with cognitive age). Further, the moderation effect of subjective well-being on the age-intention relationship was not significant in the model with chronological age. This is contrary to the finding in the original model using cognitive age, in which subjective well-being moderates the effect of cognitive age on intention to use. As indicated in the interaction plots, when seniors' well-being is low, as they perceive themselves to be older and they become more interested in using wearable devices. This behavior might occur because seniors who have lower subjective well-being are more afraid of their health and physical condition, and this fear increases as they consider themselves older; hence, they become more interested in using wearable devices to improve their condition. However, this behavior was not observed through chronological age. We call for future studies to investigate the impacts of chronological age in greater detail and elaborate on the differences between cognitive and chronological age in this context.

5.2. Qualitative results {#sec0095}
------------------------

### 5.2.1. Complexity and the use of wearable technology {#sec0100}

The interviews showed that the input and output complexity of wearable devices had significant impacts on seniors' use of wearable devices. Seniors discussed several forms of complexity and how it impacts their decision to use wearable devices. While explaining how to use wearable devices to seniors during the first set of interviews, some of the seniors doubted their ability to manage the "complex" system of wearable devices, especially when we explained how to set up the mobile application and synchronize the wearable device with the smartphone. For example, one senior said that "It sure takes a long time to use this Fitbit, I'm not sure it's worth it." Several of the seniors, despite seeing the value of using wearable devices, showed reluctance to use them due to the long process of entering their data into the wearable device app. On the other hand, some seniors had no issues with the complexity, and they were able to set up their own devices and enter their data with no issues. One of these seniors said, "You young people think we cannot use technology. You forget our generation invented computers."

After using the devices, as the second set of interviews showed, seniors were more concerned with the output complexity of the wearable device. Wearable devices presented them with different forms of data, including heart rate, calories burnt, steps taken, and sleep patterns. In our post-use interviews, seniors talked mostly about their steps and the number of floors they ascended. They were sometimes frustrated by the device "inaccuracy" in calculating their steps. One senior said, "I don't want to use Fitbit anymore, I kept going up and down the stairs and it didn't show that." That was because these measurements were direct and easy to understand. However, many of them faced difficulties in understanding the meaning of other measurements and how they should respond to them. They asked a lot about how to interpret those measurements and how to use them.

When we asked seniors if they were willing to use the wearable device, the complexity of using the device was a major reason for saying no. They felt that the complexity of using the wearable device and interpreting its output were major obstacles for them. Interviews also exposed the factors that influence seniors' perception of the complexity of the wearable device. Seniors perceived wearable devices as less complex when they observed others using it. For example, a senior mentioned that "everyone in the gym is wearing one, I'm sure I can use it too." This was especially true for those who practiced in groups. Another factor that emerged was the seniors' level of comfort with technology. Seniors who were familiar with using different technologies such as smartphones and smart TVs thought of wearable devices as less complex than seniors who had less or no experience with technology.

### 5.2.2. Cognitive age and wearable device use {#sec0105}

Some seniors used the proverb "You can't teach an old dog new tricks" during initial interviews and indicated that they were too old to use a wearable device, and followed up by saying "I'm going to stick to the gym" in the post-use interviews. However, most of the seniors we interviewed (over 85 %) did not mention their age when they talked about their ability to use the wearable device in the initial interviews. In the post-use interviews, they blamed the technology itself either by pointing to the complexity or inaccurate data or by suggesting "perhaps I had a faulty one." Our interpretation is that cognitive age does not play an important role in seniors' use of wearable devices compared to the perceived complexity of the technology. Seniors are reluctant to blame their own cognitive or age-related abilities for the failures of the technology.

An interesting finding is that while the use of wearable devices did not depend on cognitive age, the depth of this use did. While seniors who perceived themselves as younger used more features of the wearable device, such as sleep pattern monitoring and activity sharing with others, seniors with a higher cognitive age used fewer and more simple features, such as the calorie counter and step counter.

### 5.2.3. Subjective well-being role {#sec0110}

Subjective well-being was an interesting construct. Our interviews showed that study participants, regardless of their activity or exercise level, evaluated their subjective well-being by comparing their level of activity with their peers' activities or with their own activities when they were in a better condition.

During the initial interviews, participants significantly linked their subjective well-being with their level of exercise. Those who talked about being unhappy with aging and not being satisfied with their life conditions expressed their discontent with their current activity level compared to their peers or to themselves when they felt better. Several participants were reluctant to use the wearable devices because they thought that the measurements of the devices would be too low compared to their previous levels of activities. We heard participants saying, "I am still recovering from an injury and my readings will not be good" or "I wish I had this device when I was in a better condition". When we explained how the wearable devices work, especially the reward system and alarms, even though these participants expressed their concerns regarding the complexity of these devices, they also were curious about how these devices could improve their physical performance compared to their peers. On the other hand, participants with a better sense of well-being were more open to using the wearable devices and showed interest in recording and understanding their performance metrics. After participants used the wearable device, those with lower subjective well-being used more features of the wearable device than those with a higher sense of well-being. Furthermore, participants with low subjective well-being were more motivated to continue to use the device.

6. Data integration and discussion {#sec0115}
==================================

To provide a more comprehensive picture, we examined the relationships in our model to determine whether the quantitative and qualitative results were complementary (offer similar views), convergent (enhance findings when combined), or dissonant (offer differing insights) ([@bib0230]; [@bib0485]). The integrated results are presented in [Table 5](#tbl0025){ref-type="table"} .Table 5The integration of quantitative and qualitative results.Table 5HypothesisSupported in quantitative studyQualitative findingsIntegrationInput complexity-\>complexityYesInput complexity (entering user info, setting up device) contributed to seniors' perception of WD complexity.ConvergentOutput Complexity-\>ComplexityYesOutput complexity (interpreting device results increased seniors' perception of complexity after using WDConvergentCognitive age-\>INTNocognitive age was rarely considered as a factor in seniors' decision to use WDComplementarySWB-\>(Complexity-INT)NoComplexity has a salient effect of seniors' decision to use WD irrespective of SWBConvergentSWB-\> (Cognitive age-INT)YesThe lower the SWB, the greater the effect of cognitive age on seniors' use of wearable devices.Complementary

6.1. Discussion {#sec0120}
---------------

This research aimed to understand the use of wearable devices among seniors and the role of cognitive age, complexity, and subjective well-being in impacting their use intention. We developed a mixed-methods approach and gathered data from an online survey and interviews with seniors. Integration of quantitative and qualitative findings is a critical aspect of the mixed-methods approach ([@bib0670]). Our quantitative and qualitative results converged and/or complemented each other very well.

Our first hypothesis suggesting the negative impact of perceived complexity on intention was supported. Older adults' perceptions about the complexity of the device demotivate them from using it. While studies in other contexts such as online shopping ([@bib0300]) and social media use ([@bib0270]) found a moderate effect of complexity on the use of information systems, complexity was more salient in the case of seniors' use of wearable devices. The interviews showed that seniors were unlikely to blame deterioration in their cognitive capabilities and instead focused on the complexity of the technology. One explanation of this finding can be found in the cognitive dissonance theory. Seniors do not want to admit the deterioration of their cognitive abilities since this admission would mean they are getting older and losing their abilities, and as a result, they blame an external factor ([@bib0125]; [@bib0575]). Interestingly, previous studies confirmed that seniors willingness to exercise is indeed influenced by the cognitive dissonance between their current and previous health conditions ([@bib0130]). Another explanation is that seniors may not be familiar with the technology; hence, they have low self-efficacy ([@bib0020]) resulting in a high perception of complexity ([@bib0110]; [@bib0285]) and hence less use of wearable devices. This result is consistent with previous studies in wearable technology adoption which reported complexity perception as a barrier in adoption (e.g. [@bib0120]; [@bib0340]).

We expected a negative relationship between cognitive age and intention (H2); however, this relationship was *not* significant. Our interviews show that older adults did not perceive their age, whether chronological age or cognitive age, to have any effect on their use of wearable devices. Cognitive age does not impact the intention to use the device by itself. This result is interesting given that prior research has shown that cognitive age influences older adults' use of technology (e.g. [@bib0240]). This apparent contradiction may be attributed to the nature of the technology itself. While recommendation agents studied in [@bib0240] are related to decision-making and selecting a product (requiring cognitive effort), wearable devices are more associated with exercise and activity. Previous studies examining the effect of cognitive age on behavior found that this effect is only significant in decision making situations ([@bib0650]; [@bib0725]). Wearable devices have features that range from simple to complex. The interviews we conducted show that seniors adapt the use of wearable devices to their age and are therefore willing to use these devices irrespective of their age. However, the extent or the effectiveness of use may be affected by cognitive age. This result confirms the current findings in the wearable device adoption literature, which suggest that individuals may use different features of the wearable devices depending on their age group (e.g. [@bib0295]; [@bib0560]).

Interestingly, when we consider subjective well-being, the role of cognitive age becomes important. More specifically, our survey results show that subjective well-being negatively moderates the relationship between cognitive age and intention. This is contrary to what we proposed in our research model (H3). We expected to see a positive moderation; nonetheless, the qualitative results also supported the negative moderation. The interviews showed that seniors perceived their well-being by comparing themselves with others of the same age and comparing their current health status with their health at a younger age. When seniors are satisfied with their well-being (subjective well-being is high) and they see themselves as equal or better than their peers, then as we expected, cognitive age would negatively impact their intention. Again, the nature of technology plays an important role in explaining this result. Wearable devices are associated with exercise and activity and hence the more seniors perceive themselves as capable of exercising, the younger they feel and the more willing they are to use wearable devices to maintain their subjective well-being. However, as seniors subjective well-being becomes lower (less satisfied with their well-being) and they perceive that their health or quality of life has degraded compared to others or compared to themselves at a younger age, the negative impact of cognitive age on intention becomes less negative and even for low values of subjective well-being it becomes positive. This means that when seniors are not happy with their well-being, as they consider themselves older, they become more interested in using the device. This happens because these seniors with a low sense of well-being are worried about their physical abilities in the future.

As the qualitative study shows, seniors with lower subjective well-being believed that using wearable devices can improve their performance compared to their peers. As a result, they were not only motivated to start using the wearable device, but also more interested in the device readings and more motivated to continue using the wearable device. Our study shows that in the context of wearable device use, subjective well-being is not only a cognitive process but a social process as well in which seniors compare themselves with their peers and perceive their well-being based on this comparison. This process is so significant that it governs the effect of cognitive age on the use of wearable devices. While previous studies found that seniors' perceptions of their age (cognitive age) influence seniors' behavior indirectly by influencing their perception of well-being ([@bib0440]; [@bib0695]), the role of subjective well-being in seniors' adoption of wearable devices was largely ignored by previous studies; hence, we call for future studies to focus more on this factor and explore its impact in conjunction with other important elements in wearable device context.

Hypothesis 4 suggesting the moderation of subjective well-being on the relationship between perceived complexity and intention was not supported by our result. This means that seniors' perception of the complexity of devices and its impact on their intention cannot be changed by their perception regarding their well-being. In fact, our interviews showed that complexity is a salient factor in seniors' decision to use wearable devices, and seniors tend to blame complexity for not using wearable devices more than any other factor.

6.2. Contributions to research {#sec0125}
------------------------------

This study contributes to the current literature on wearable devices by considering the impacts of complexity, cognitive age, and subjective well-being on seniors' intention to use wearable devices. The first contribution of this study is the consideration of cognitive age instead of chronological age. There have been recent calls in the literature to study the impacts of age on IS phenomena (e.g. [@bib0630]). Further, recent findings in other contexts, such as recommendation agents, marketing, health, and etc. (e.g. [@bib0080]; [@bib0240]; [@bib0650]), have demonstrated that cognitive age is a better predictor of changes in individuals' attitudes and behaviors. Cognitive age becomes even more important in studying seniors' behaviors. Existing literature has shown that older people usually see themselves as younger than their chronological age and they act and even look younger accordingly ([@bib0010]; [@bib0080]; [@bib0390]; [@bib0705]). Following suggestions in the literature, we focused on cognitive age. As shown in our post-hoc analyses, consistent with literature findings, we found differences between cognitive age and chronological age. Hence, contrary to most IS studies that focused on chronological age in technology use, we used seniors' cognitive age instead of their chronological age. To the best of our knowledge, no prior research has studied the impact of cognitive age on older adults' adoption of wearable devices. Future research on older adults should focus more on the role of cognitive age instead of chronological age. We also call for more future research to study the differences between cognitive and chronological age in different contexts.

Our results show that the effect of individuals' cognitive age on their use intention can vary with different technologies. In the case of wearable device use, cognitive age becomes important only after seniors consider their subjective well-being compared to their peers. Moreover, the cognitive age can positively affect use intention depending on the level of subjective well-being. This finding is contrary to the studies in other contexts, which suggest that age negatively influences the use of technology (e.g. [@bib0090]; [@bib0240]). This contradiction can be attributed to the technology. The use of technologies like recommendation agents ([@bib0240]) are related to decision-making and need more cognitive effort; nonetheless, wearable devices are associated with exercise and activity. Future research should also examine how the effect of cognitive age on technology use varies in different contexts.

Our next contribution is the exploration and comparison of the two possible types of perceived complexity. In the context of wearable devices, users will interact with devices in two different phases: entering their data (e.g. age, height, weight, etc.) and reading the device output (e.g. steps, calories, sleep behavior, etc.). Thus, it is crucial to understand their perceptions of complexity at each phase. Previous studies in wearable devices mostly consider the complexity of working with the device in general and were not specific to each phase (e.g. [@bib0120]; [@bib0340]). As our survey and interview results show, users are more concerned about the second phase, which is reading the output. The perceived complexity of reading data and interpreting the output of the wearable device demotivates seniors from using the device. Furthermore, our study extends the literature on subjective well-being among older adults by exploring how it works in conjunction with cognitive age. Subjective well-being has rarely been studied in IS literature and its role in adopting and using information technology was largely unknown. Our study demonstrates the significant role of subjective well-being in impacting the effect of cognitive age on seniors' intention to use wearable devices. IS research should focus more on the role of subjective well-being in different contexts, especially in studying older adults' behavior. Our results show that we cannot easily conclude that older adults become reluctant to use the wearable device as they age, since this relationship depends on their well-being. As they consider themselves older and perceive their well-being as not very well, they surprisingly become more interested in using the wearable device. This behavior explains that seniors are aware that using wearable devices can improve their health and physical conditions. As they become worried about their health condition (i.e. have low well-being and see themselves older) they develop an interest in using the device to enhance their situation. This result is a very important finding, and we call for more research on the impacts of subjective well-being in other contexts.

Finally, use of wearable devices among seniors is still an understudied phenomenon; furthermore, there is not much agreement on the role of cognitive age on technology use among seniors (e.g. [@bib0240]; [@bib0275]; [@bib0680]). Applying a mixed-methods approach helped us to gain a holistic view on the effects of subjective well-being, cognitive age, and complexity perception on seniors' use of wearable devices. By conducting a mixed-methods approach, we also adhered to recent calls in IS literature that encourage researchers to develop more mixed-methods research "as it offers substantial benefits over and above mono-method research by answering research questions that a single method cannot answer, providing better (stronger) inferences, and presenting a greater diversity of views" ([@bib0670]).

6.3. Contributions to practice {#sec0130}
------------------------------

Recently, COVID-19 pandemic affected almost all of the world. While the economic and healthcare consequences of this pandemic were devastating for all demographic groups, seniors were the most group affected by this pandemic with a death rate significantly higher than other age groups ([@bib0505]). Wearable technology (such as smart thermometers, and activity tracking wearable devices) have the potential to help in monitoring seniors' health and activity, especially in the time of social distancing. However, to have the wearable devices useful, seniors need to use these devices on a bigger scale. This study provides several insights to practitioners to expand the use of wearable devices.

As our results show, perceived complexity is a major deterrent for the use of wearable devices among seniors. In order to attract seniors and increase use among this age group, developers should focus more on making these devices easier to use for seniors. Developers can enhance the use of wearable devices by using cognitive interventions as part of the wearable device system that enhance seniors' perception of self-efficacy (for example by including short advice to seniors on how to use a specific feature) and interventions that help seniors overcome the effects of their complexity perceptions (for example by using motivational storytelling and step by step activity planning).

In addition, our further analyses showed that seniors' concern regarding the complexity of reading and interpreting data from the device is a primary demotivating element for them. Accordingly, the developers should improve the presentation of the output data to make the interpretation and understanding of the results easier for seniors. For instance, developers should add more graphical and intuitive cues to these devices, or they can add features such as reading the results aloud which can help seniors who might have difficulties in reading small texts on small screens of these devices. In addition, complexity issue can be addressed through educational sessions organized by community and health centers in which the step by step use of the device would be demonstrated to help the older adults to overcome the complexity in using these devices. Our interviews also highlighted the role of training and observing how others use the device in improving seniors' complexity concerns.

Furthermore, our results show that subjective well-being has a significant effect on the relationship between age and intention. Developers should be aware that older adults (even those who consider themselves old) could still be a good target. If older adults consider their well-being to be low, cognitive age could have a reverse (positive) effect on their intention to use; we believe this happens when older adults consider wearable devices to be helpful in improving their condition. Developers can use this finding in order to increase the number of users among seniors. For instance, in their advertisement messages, developers can focus more on the health benefits of wearable devices for seniors and explain how it can change and improve physical and mental conditions. Moreover, to reap the potential benefits, health professionals can use our findings to increase the use of wearable devices among their patients. As findings show, contrary to the intuitions, seniors' cognitive age does not have any negative impact on their use intentions. In addition, this study shows that lower levels of SWB can even make the impact of cognitive age on use intention positive. Hence, health professionals should be aware of these findings and should recommend and encourage the use of devices to all seniors no matter how old they perceive themselves or how low is their SWB.

6.4. Limitations and future research {#sec0135}
------------------------------------

There are several limitations that should be acknowledged. First, the quantitative study was cross-sectional. Future research can design longitudinal studies to better understand how seniors' behavior might change over time. Second, we considered intention to use the device as a proxy for actual use; this is a very common approach in IS literature, and previous studies have shown that intention are a good proxy for actual behaviors ([@bib0150]). Nevertheless, future studies could consider the actual use of wearable devices and explore whether there is a difference between intention and actual use in this context. Third, we focused on focal elements that could impact use intention among seniors. Our interviews also supported the critical roles of these factors. While these elements explained reasonable levels of variance, there is still room for improving the results. Furthermore, our interviews revealed some other interesting factors (such as social comparison) which might play a role in intention behaviors among seniors. Future research can take a broader perspective and include more predictors of use intention, such as trust and risk perceptions to extend the model we developed. Finally, we compared cognitive age and chronological age in this context. Our result showed that for chronological age, subjective well-being does not moderate the age-intention relationship. This is consistent with previous findings that reveal differences between these two age measures and that demonstrate that cognitive age is a better predictor of behaviors. We call for more future research on the difference between cognitive age and chronological age in this context.

7. Conclusion {#sec0140}
=============

In this study, we focused on understanding elements that impact seniors' intention to use wearable devices. There are numerous potential benefits in using wearable devices specifically for seniors; however, the rate of adoption is very low among older adults. Thus, it is crucial to understand the factors that can discourage seniors from using wearable devices. To address this, we developed a research model to study the impact of cognitive age, perceived complexity, and subjective well-being on seniors' use intention. To test our model, first we conducted a quantitative study and collected online survey responses. That was followed by conducting interviews with seniors to confirm our quantitative results. Our results showed that seniors' perception regarding the complexity of working with wearable devices (specifically reading and interpreting the outputs) is the most salient deterrent. Moreover, we found that cognitive age does not impact the intention by itself, and its influence depends on the seniors' subjective well-being. This interesting finding shows that when seniors are happy with their well-being, cognitive age will negatively influence the intention as we expected. Nonetheless, when they are not satisfied with their well-being, cognitive age positively influences the intention. These results extend the IS literature by providing a novel insight. Considering the fast-growing older adult population in most developed countries, we call for more research to better understand IT adoption among this age group.
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